Chapter 14:  Genetics Problems

Show your work for each problem… don't just write the answer.

1. What are the phenotypic ratios of the offspring that result from the following crosses?

Heterozygous x Heterozygous = ____:____

Homozygous Recessive x Heterozygous = ____:____ 
2. For the following crosses, determine the probability of obtaining the indicated genotype in an offspring.

	Cross


	Offspring
	Probability

	AAbb x AaBb
	AAbb
	a.

	AaBB x AaBb
	aaBB
	b.

	AABbcc xaabbCC
	AaBbCc
	c.

	AaBbCc x AaBbcc
	aabbcc
	d.


3. Two true-breeding varieties of garden peas are crossed.  One parent had red(R), terminal(T) flowers, and the other had white(r), axial(t) flowers.  All F1 individuals had red, terminal flowers.  If 100 F2 offspring were counted, how many of them would you expect to have red, axial flowers?

4. In rabbits, the homozygous CC is normal, Cc results in rabbits with deformed legs, and cc is lethal.  For a gene for coat color, the genotype BB produced black, Bb brown, and bb a white coat.  If a deformed-leg, brown rabbit mates with a deformed-leg, white rabbit, determine the probability of getting offspring that are deformed, brown.  Also, how many would be dead?

5. Phenylketonuria (PKU) is an inherited disease caused by a recessive allele.  If a woman and her husband are both carriers, what is the probability of each of the following:

a. All three of their children will be of normal phenotype

b. All three of their children will have the disease

6. Blood typing has often been used as evidence in paternity cases, when the blood type of the mother and child may indicate that a man alleged to be the father could not possibly have fathered the child.  For the following mother and child combinations, indicated which blood groups of potential fathers would be exonerated (i.e. not the father).
	Blood Group of Mother


	Blood Group of Child
	Man is not the father if he belongs to blood group(s)

	AB
	A
	a.

	O
	B
	b.

	A
	AB
	c.

	O
	O
	d.

	B
	A
	e.


7. Polydactyly (extra fingers and toes) is due to a dominant gene.  A father is polydactyl, the mother has the normal phenotype, and they have had one normal child.  What is the genotype of the father?  Of the mother?  What is the probability that a second child will have the normal number of fingers?

8. In dogs, black (B) is dominant to chestnut (b), and solid color (S) is dominant to spotted (s).  What are the genotypes of the parents that would produce a cross with 3/8 black solid, 3/8 black spotted, 1/8 chestnut solid, and 1/8 chestnut spotted puppies?  (Hint:  first determine what genotypes the offspring must have before you deal with the fractions).

9. True-breeding tall red-flowered plants are crossed with dwarf white-flowered plants.  The resulting F1 generation consists of all tall pink-flowered plants.  Assuming that height and flower color are each determined by a single gene locus, determine the probability of getting the following phenotype from crossing two TtRr plants:  

Tall Pink, Dwarf Red.

10. The ability to taste phenylthiocarbamide (PTC) is controlled in humans by a single dominant allele (T).  A woman non-taster married a man taster and they had three children, two boy tasters and a girl non-taster.  All the grandparents were tasters.  Create a pedigree for this family for this trait.  (Solid symbols should signify non-tasters (tt).)  Where possible, indicate whether tasters are TT or Tt.

CHALLENGE QUESTIONS
11. Two pigs whose tails are exactly 25 cm in length are bred over 10 years and they produce 96 piglets with the following tail lengths:  6 piglets at 15 cm, 25 at 20 cm, 37 at 25 cm, 23 at 30 cm, and 5 at 35 cm.
Summary of Offspring

	Tail Length
	15cm
	20cm
	25cm
	30cm
	35cm

	# offspring
	6
	25
	37
	23
	5

	# dominant alleles
	
	
	
	
	

	Genotype
	
	
	
	
	


a. How many pairs of genes are regulating the tail length character?  Hint:  count the number of phenotypic classes for this polygenic inheritance (quantitative trait).

b. What offspring phenotypes would you expect from a mating between a 15-cm and a 30-cm pig? (Show your work by showing parent and offspring genotypes.)
12. In Labrador retriever dogs, the dominant gene B determines black coat color and bb produces brown.  A separate gene E, however, shows dominant epistasis over the B and b alleles, resulting in a “golden” coat color.  The recessive e allows expression of B and b.  A breeder wants to know the genotypes of her three dogs, so she breeds them and makes note of the offspring of several litters.  Determine the genotypes of the three dogs.  Hint:  Look at the offspring phenotypic ratios.
a. Golden female (Dog 1) x golden male (Dog 2)

Offspring: 7 golden, 1 black, 1 brown

b. Black female (Dog 3) x golden male (Dog 2)

Offspring: 8 golden, 6 black, 2 brown


MATCHING

______ 1. codominance
A. true breeding variety

______ 2. homozygous
B. cross between two


hybrids

______ 3. heterozygous
C. cross that involves


two different gene pairs

______ 4. phenotype
D. an allele that is not


expressed in the phenotype

______ 5. polygenic (quantitative)
E. the physical characteristics 


of an individual

______ 6. pleiotrophy
F. genotype with two


different alleles

______ 7. epistasis
G. genotype with mul-


tiple phenotypic effects

______ 8. testcross
H. one gene influences


the expression of an-


other gene

______ 9. dihybrid cross
I. both alleles are fully 


expressed in heterozygote

______ 10. incomplete dominance
J. single gene with


multiple phenotypic effects


K. heterozygote is intermediate between


homozygous phenotypes


L. two or more genes with additive effect on


phenotype


M. cross with homozygous recessive to


determine genotype of unknown

Name


Period








